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(57) Abstract 

Osteogenesis promoters containing taxoids represented by general formula (1) in amounts effective for osteogenesis: wherein X and Y 
are each independently hydroxy I or a group convertible into hydroxy I in vivo; R 1 is alky I, alkenyl, alkynyl, phenyl, naphthyl, furyl, or 
thienyl; R 2 is alkyl, phenyl, naphthyl, furyl, thienyl, alkoxy, or alkylamino; and R 3 is hydrogen, alkyl, alkylcarbonyl, benzoyl, naphthoyl, 
fiiroyl, thenoyl, alkoxycarboyl, or dialkylcarbamoyl. 
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JUt^, R 2 # t e r t-7*h*->»TfcD> R 3 & 7 ± 
f jUT^S, 3 ' -fX7i-^-3' - v 7 □ 7* □ tf ;P 
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SKO#«ET> (") - C1R. 2S) - 2- 7x^;U-l 
- -> ? □ /\ * : s )V h U -f V 7° o t! ;i/ -> u ;p # * -> 7 ir x - 
h ( II ) ( 0 j i ma et a 1 . (D^^T d^. Ojima et al., 
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( 5£ 4» , R 7 l^i»l~607J^^i^^t. ) 



WO 00/53592 PCT/JPOO/01334" - - 

5 1 

» 6 ft fc A' * 5=- > ffi m W < Vffl > § , A + ij-^fJl/yy^f 
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» 5 n fc to £ ( K ) & . ft it tK ^ t fcf ' J v > © S £ £ 
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S^fcft^ft (X* ) as SiiS R 2 8 AS* n £ 
KfcZVT , 3' tt75;il;lliR 2 A<|A$nf;^ + 
7 -f H (XI) £ » * . 
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©2" ffi*«krX/*fcJ4 7ffiK:4#rtT*K*C3CjftSn# 
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» ft 3D SB ~ ♦ M © # * X tt 4=5 V> T ft > «B M tt © 7 ^ * U 
7*777^-K (ALP) i£tt#gg*K:±#T5. # ft & 

>) ft W flJ 0 » # ^ J& £ fr ? . * It # * *ffl fl& tt . # © *K £ 
S^i|ffl8aT$^i!Ji#ilfflSa©S14ft©PignS:ffe)a«gS:t)^t 
(Stein and Lian, "Molecular Mechanisms mediating 
Developmental and Hormone-regulated Expression of Genes 
in Osteoblasts", CELLULAR AND MOLECULAR BIOLOGY OF BONE , 
Noda ed., ACADEMIC PRESS, INC.. 1993; Clinical Orthope- 
dics, 200, 100-113, 1985; Clinical Orthopedics, 289, 
292-312, 1993; /. Bone Miner. Res., 14, 1805-1815, 1999) . 

©ffcfflfcJ:S#»J&©<EiI ( * fc tt «J $ ) ©gg£. # If H 
j» fc * 5 A L PS14» H«8Ii&«fc»9fc*»IJ!SJi*©#;i'->2 

5 . W 5 , K*Mfc£#I©#£TT#£MI&€:J&§ibfclKC. 
AL PgttO±#. HBJ»«*©*^*>">A*©*10, * * IS 
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■6 , #«*»0»jfc&»*fcT*fc, it J£ J& ® <£ 51 ( £ fc « 

tfiBa*Ho^i©ss ( i a □ 7 - y 

«T*5. i£<t £ ft #■£ SB fi£ & . ^©Sll:S»5l 

ti?T5Rftsn, « a -p © « * t> ?j is fc a ivtt » * fc 

#fcm«3ftfc##«!IIS0ttfr0l::* I^AL P ?£ £ £ ^ "f 
Z. t + . 5Rft«IBSf tSilttti:, #l?*ffi)&£|W|^<Z5# 
l^Wt^Mil ( r # £ ffl fig ft Si 8S (osteoblast-1 ike 
cells) j tit5) £ ffl H t «k D , #J£J&©{!SiI (* 
fc $ f&J ) OSItfcffltSCi^Tti. -t^SfflJ^^lffllia 
tt . S * <2 £ £ . #g ;U« j£ T S II M #J l 3 t;: IE ft © ^ & fc 
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ftj ft ffl ft * T Z. t tfl *Q & ft T V» -5 # , A & 'J ^ £ -t ;i/ £ r>* 

* <om m<t & ® <d % m & & m & % \z ® l x \$ z n % ® % # 

ft fr-ofco 

#$80§©#JBj&{iiBaitt.iJ>ft< tfe i m © * * V -f H ft , 

<h ick 0 IS it T # £ . **WlCffl^*a#k:#K:|RjettJ5tti 
# . if 7 ? > X # > v , ^?Ll^'f F d + •> 7 /t H h, ¥L 
R - if u □ -;H£&S£#, ^U3-;Hf-*^D7i' h> 

*fc*fSW©#^fig(EJiJWtt, IK ¥ Wlc W $ 3'ft S *! 8> *W 

sasin-fantcj: k> , ft ft © gg #j ^ & n jg l fc n m \z 

»8t*:t*tT*«. £©«fc'3ftliit&*i!lfcLTtt, #J;Ui 

stt> £ £ #j . s^s^j, & # , n *i <t #j , £ # #j . mm® 
m $L4tm. ®fom. wasi, rksi. tt^su. jamai, 
« 6 8J , * # m . m m <b m . a » an ft £ a* # e> n * . ^ ft 



PCT/JPOO/01334" - 

WO 00/53592 

6 2 

*« T $ S o 

* $ m o> # » a «i © ffl & £ ps * $ n & ^ ** - * fJf 

© ft * ft W # H>J » cfc & •# * a & © * if * t < ffl » 
% z. 1 1fi T? £ -5 . * 56 W * T . # Sf « H # #r * * & * A 

IS € © > # ft B 3£ » , AlKiiii. # «J 0 * . # & 
£ij £ > foilrI> ( 4 & «■ «■ . e * # » 

* $ 93 © # ' & <e m n <d #j m t » c is e « & v^*« , # ^ j& 

ftftffl, Kffffil. 0lllftJR». £&£<&M> ft 

& © iR ffll , S Ms © « » □ tt ft ® «K W . IPS4i/U'it 
T ffl ^ & ^ t^T#^>o 

$ (IPS, #0f»fi[Xttn^W#B'J»lc J: 



WO 00/53592 PCT/JPOO/01334 

6 3 

ai$»T»5^ + v<H (i) zmmz & z z ttfmm-c & 
s c t a> e> > * % w (d % m & & mm \* mm & m mm $> z> 

# % bj © # j& it n » #j t l rz m £ . as 1$ i*i & # £ 

t* c g & l @ » m m * «c » si <t u fc « £ , # » « ffl -a s 

*f8^o#^j«{iii^*«*iRjR?id^iii^KiRi[ijt-r5» 

t tfi H # . iH Aft K iR j$J £ T 3 J§ £ tc , jtii&#Mt>L< 

*89J©#»fi£ffiii»J&iliPi£4»£T3»£Ktt. 'J # 
V - A » ?B T >f ^ □ * ^ -fe K SiJ ft: t* t L T BB « T S ^ t 
# T # 5 o 

*56WO#^ritfliiiJW fc*s»t V-fH (I) © # *r fi 
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* 8 HJ © # » Jft E it 8J , ^^V<F (I) t * C , te© 
* >KM. SJ ¥ 0 * ;W * > , tt * ^ * > W » t'X7*X7 

> X 4 > » , TGF-3> IGF-U^IGF-2, F 
GF, BMPfc£fc£*bTlr>Tt>J:V». 

ntf»ci»*tttt< . ft*J. ^ft* was 

& 9 © £ 4 S © T PI . »I50kg*fcD. '> ft < 
llO^Vf H (I) ©liU, ISl 0 Ong, » S 
b < 1 0tfg£ti,i:DJftl<li2 5 OjigKit^. 
£fc8-5*©±IK«- #!50kg^fc0> '> ft < t t> 1 a 
©^V^F (I) OttU, il50mg - £ b < 
1. 2 5 m g > J;DJfH<ftlmg-e^. 

tLTftSWftft^ftfis/^ U * £ -fe ^ « . ± IB b fc <k 
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* . « a* r % % m w i 


3 


~ 1 5 C^tJ;^ C, ^ * V < 


K ( I ) \t. & # ft ifi $> 3 


IS 





ffl £ ^ £ & H , SLTfeftSUS. IE IC , @ 1 3SU: 
i 4l:Sti5l:, £ ft © * * y < K (I) © 41: J; ^ T , 

#^ana«iffliiarti:*_n-*ALPjSttt*;u5/'>A-r^>» 
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a±*»6W&fr&aD, ^VO* ( I ) £ * 58 8 0 # » 

m K « & T 1® fie IS # SI « » 0 S # ** & S T * * t ffl Wr b fc « 
t # T? # 5 . 

**y-r H ( i ) ft, ±iB**vr H (i) fc.ktfa^Wfc 
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(1) SiSM^ filiz V )V (FAB-MS) 
B*ia*lfdS#SI!JMS-AX5 0 OMMfitfflTg 

□ - ;i/ £ ft ffl L . 



(2) ^Dh>«8ft*| CH-NMR) 
^iVarianttSGerai n i - 3 0 OH&ffig[#iftgft& 

fcfc, l H-NMR7^i?hJH8(DKttttaT©J:5l:LT 

(3) fH^P7h^77^ - (TLC) 
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N*;BMerckttBTLCyi/-h -> U # ^ 6 0 
F 254 (^p n n#^: 1. 0 57 1 5) £fflV>TtTofc. 

S 2 5 4 nm) MTTSStlTiit^*- m®'&<DTLC 

t- b # > t Jim b , y'v- b ±x«M.mz% 



(4) ©w£ 



•^7^HPLCCltt 

: B*m.?m)Ht*xnW3.£ft9& CHIRALCEL OD 
mm : S*S B*#«5££ftS3 8 0 0 MJiiStt* □ "7 h 

&Sfr*B : ^^-th>/2-^OA'y-^=l 3/1 
1 m 1 /m i n 

Wl3l 2 5 4nm©*n»K»-r*«3t« 
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THF :jt>nFD77> 

(Bo c) 2 0 : l^fy- t e r t - Zf^)V (di-tert- 
buty l-dicarbonate) 

n - B u 4 N F : f h 7 - n - ;i,7 >=E^^ A 7 U H 
DMF : y^f J^J|/A75 F 
DMSO : v * ^ ;U 7. )V * * S J> H 
EDTA : Ifl/>yJ$ > B2 it ^ 

gftfll 1 

3 ; -f7 7 x -JU- 3 ' - (vX - 2 - JU) - l 0 - 

0-7-fe^;PK-feg»-feJP (AZ4200 5) <£> -a fife 

P - 7 - *> v > 1 . 23g (lOmmol) ly^DD^ 
> 1 0ml tl^gL, f*&nfc»iKfc«t7lc5ilE»T^**>9£8 
5 Omg&jD^., - 7 %X.\ZftWLtz'&, by > X - 2 - 
1^2-7'ft-JM. 85ml (5 0ramo 1) ^ttfy^ 
□ P * * >»*.l 0 m 1 JiT U LT-lftJf # 

7 > * - 2 - ;* ^ ;u - 2 - 7 x > 7 ;p v s > ( {& £ * 1 - m ) 
* n tc . 

fr fr T . ft&ntft^ftl-lOilSI-fel:! Oml ©TH 
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SM V 7°° tf ;P T S > 1 ■ 37ml (1 lmmo 1) li 
&fcfK«b&tt*THF 1 0m 1 #6nfc»**7 

1. 6M^^t)">^^6. 55ml ( 1 1 mm o 1 O n - 7*? 1 

U , 'J f ^Ay-f y 7* □ t! Jl' 7 5, H&'&UjSttSWK^fc* 

7 S-CtC^iPL, (-) - (1R. 2S) -2 
- 7 x - )V - 1 - •> 7 n a * -> JV h 'J -f V 7 n tf •> u ^ * 
^^7tf-h (Ojima et i\ . <DJ3 & f&> Oj ima et al. , 
Tetrahedron, 48, 6985-701 2. 1 992 ) (<t£4&n) 3. 91g 
(lOmmol) ^tJTHF«lOml^l. 5P*W*»tt 

*&ttfcEJS.S**fc. ftftT, 5 0 m 1 ©tefttttffcT > =E 
1 T2 @ftaJU,^«IJi*«*it«^ b >J 7A 1 5 gt^b, 

|;tlll> (3R, 4S) -I" (4-A + ->7i^) 
_ 3 _ j. ij ^ y t* □ tf )V ; s U ;U * 3f v - 4 - ( -> 7 - 2 - 7* x 
- jp) 71f^ v> - 2 ->> 2 . 89g (7. 1 6 mm o 1 > 
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<K* 7 1 . 6 X) < "& ttl - IV ) Z'&tzo 

tlc (mmm®. ■. ^*v>/&mx?)\,= 2 0 / 1 , -a 
mm) »c & # 3 r f <tt : 0. 52 

FAB-MS: 404 (MH + ) 

m®&ftft®mm : 6 9 . 9 % 

Z. <D<kG® 1 -IV 8 0 . 7mg (0. 20mmol) (ft^' 
#£J it -f K & ffl ) 57t h" hU^2ra I llggL, mntz 
®m\Z. ft&T, 5l^-7> : E-'i7A-feU^A (IV) 3 3 4 m 
g ( 0 . 6 1 mm o 1 ) &^t!7k®m 3m 1 £ »$> o < DiSTL, 
& ?p T T 3 Oftm&WLtz. 

ZntzKfom&miZTk 1 5m l £;&n;L, Ifiif 0m 
lT2Iaiamt, 1 0 XJE*K?- MJ £AtR8«2 0 

ml, 5XIf *»«!2 0ml , ^fDtl7K2 0ml TJSfe^l 

«^^D->7»g!XfJ|,= 5/ l) CT»»U (3R, 
4 s ) - 3 - h u -f y y o tr U )V * * : s - 4 - ( -> X - 2 
7if 5 L v>- 2 (<b£t> 1 -IV' ) 40. 

2mg (0. 1 3 5 m m o 1 . $^67. 5 % ) %&tz, 

TLC (SWI»J*:'\*iJ->/ftltx3 : -;U=5/l) K & 
5R ft: 0. 3 6 

FAB-MS: 297 (M + ) 
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Z<D<t&® 1 -IV' 8 4 5 mg (2. 84mmol) t®1& 
ft (2 0mg) ©4-y^Jl'7$^ l J^^^ DD ^ 
>2 0m 1 »&nfc»«Ki, tK&T> MJX^JUT 

?> 9 5 0(tl (6. 82minol) t (Boc) 2 0 744 
mg (3. 4 lmmo 1 ) &JQ*-> ^UX' 1 WrM«#bfc. 

fc€>nfcE«8^*fc' 7K^T, >K7K 5 0 m 1 £in;L> £fi 
£T#^bfc'#> 50mlC-^DD^>T2iiffilfc. 

x ^;V=10/l)lwT»fib, (3R, 4S) -1-ter 

t _ y h * * ;u 7}? - ;u - 3 - h u < v 7 a tf ;v -> U * * v 

_ 4 _ 7-tf^v>-2-^> UtG® 

1 - VT ) 840mg (2. 1 1 m m o 1 , 74%) S f* fc . 

TLC (IMI : ^*i7->/imx^= 1 0 / 1 > C:fe 
It 5 R f ft : 0 . 5 4 

FAB-MS: 398 (MH + ) 



Z. (Ditci^ 1 — VI' 169. 9 m g (0. 428mmol) 
^ 7 _ O - h U IfJl'V U JW\*# >IH (Kant et al.©7j&"C 
Kant et al., Tetrahedron T-Rt t. . 35. 5543-5546. 1 994) 
200mg (0. 285mmol) £ > 7JP3*>#ffl^;T. $t 



WO 00/53592 PCT/JP00/01334" - — 

73 

fc!C3SSLtft»THF6ml \Z®BL. '&*>ftfz®m*- 3 

HFSI 4 2 8 /1 I (0. 4 2 8mmol#'\*+M^J]/vv 
51f>:*-MJ£A£££tf) £ T L T > -3 0 tt 1 . 5 P# 

& <bnfc%.ifcmG%}\z&%ii&it7 &7k®m 1 o m 1 

£ JlD > 2 0ml <5i-f;Hr2@itBlfc, $1! £ & ?Q & 
tt*2 0m 1 T«#Ufc«,**lt|[th'J'>A5 gTte&L, 

^^77^ - (&SF8iiK: A ^-tJ->/IfcgEX? L Jl/=10/l) 
£ T lit 88 L . 3' -xX7x-JU-3' - (v7,-2-7xX 

;u) - 2' -o-hu-fyyptf^vij^-io-o-j-fef- 
7 - o - h u x^ju-> u ;u K-fe* 1 - do 

2l4mg (0. 1 9 5 m m o 1 , JR # 6 8 . 4 % ) £ # . 

TLC (Jglflgft : '\*V>/mmJL : 3 L )l= 3 / 1 , Xfijg 
M) td&tfS R.f H : 0 . 5 5 

FAB-MS: 1 0 9 8 (MH + ) 

CCft^il -Kl 3 5mg (0. 123mmol) £ tf 'J 
^>2mlC»|L #£nfcM£> 7k&T> 
'Jy>©S&l! {Hydrogen f luoride-pyridine 17^ H U 
yfttS. 83 b 0 p## 1 8,422-5) £&ffl. } (dOKISI©SSt 
« . r. H F ( » fl: * * ) : 70%, e 'J v > : 3 0 % J £85$ 
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- tf U v > (7 : 3 ) J t #T S ) 1 m 1 & JP *. , £ 

#e.nfcj^^r B ^^^> *#t. x-x^ 5 o m 1 1 2 n& 

ft 5 0 m 1 £jta;LTjf iS$^^fi^ «S£# 

SHUT. 7K 5 0 m 1 HJ 5 gT 

/ l ) llTtlb, 3' -tX7i-JH 3' " (->X-2- 
_ ! o-O-T-fe^JWH-fe^^-fe^ (AZ4 2 0 0 
5) 35. 5mg (0. 0 4 2 9 m o 1 * JR# 3 4 . 9%) 4 

IBSi^ii^tl4 3 tC«AZ4200 5ro ( 2 ' S , 3* R) gtt 

AZ 4 2 0 0 SC'H-NMRX^^ h ;V & E 1 H ^ "f . 
TLC (jgffi&lg : A^l7->/@IKX5 1 ;l'= 1 / 1 ) fcfctf 
5 R f fit : 0 . 3 4 

FAB-MS: 828 (MH + ) 
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3' -"rXyjj-)^- 3 ' - (3-^>-^;i/) -1 0-O-7 
-b^^Kii^^-b;^ (AZ42 0 1 8) <D^$L 

)V 7 f- Jl/ 7 x t K 5 0 1 m g (5. Ommol) ft Jg U » -t 

©fl&©ttaioaftjii:253E-r5£ii^tt. nas^i i t: ih « ©ft £ 

tt 1 -IVO^J«tR*©J*f^ftff (3R, 4S)-l-(4 

- * h + ->7i'JH - 3 - h U -f y y* o tf JU -> U )V * * v - 
4 - (3-^>^;i/) 7if^v>-2-^> (itS® 2 - IV ) 
1. 03g (2. 4 4 m m o 1 , 48. 8%) ft t# . 

TLC (M^I:A4f>/|ftl5 : ^=lO/l) £ • 
tt^R f 1 : 0. 4 1 

FAB-MS: 4-20 (MH + ) 

mm&&&&mm : 53, 5 % 

fc£#J 1 -IVOttb K) 2 -IV 9 7 6 . 4 mg (2. 

3 3 mm o 1 ) .ftfflfr>. -t©fl&©K*oaftiSl:S6J5T5£t^ 

. * as 0»j i c teis oit&yj 1 - v©£rit£H«<&j«fEftfT^. 

( 3 R , 4 S ) - 3 - h'J'fV^D^;VyiJ^t+y-4-{3 

- ^ >^;b) 7-tf^v>- 2 ( fb £ 2 - IV * ) 481 
mg (1. 5 3 m m o 1 . 65. 7%) ft f# . 

tlc (mmmm ■. ^*-tr >/mwt = 5 / 1 ). \z&v 

5R f i : 0. 2 3 

FAB-MS: 3 14 (MH + ) 
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Z.<Dit%® 2 -IV' 4 0 8. 7 m g (1. 30mmol) * 
7j^>#llTl0mlOTHFtMb 1 ft6nfc»«£ 
n - B u 4 NF©lM THFII2. 46ml (2. 4 6mm 
o l(Dn-Bu 4 NF£Hrtf) fcJllA., Otffttfbfc. 

gas-e^au, 5 om i o^mx^;i/T2®aaib, 

(gfttt : WX^JV= 1 / 2 ) £Ttt»L, (3 

R, 4S) - 3- tFD + y-4 - (3-^>^>»V) Tif^v 
> - 2 2 - V) 19 1. 4 m g (1. 22mm 

o 1 , 9 3. 8 % ) £ ft tc . 

TLC (MM®® : > /»»x 9 1 ^ = 1/2) K * & 

5R f ft : 0 . 3 5 

FAB-MS: 158 (MH + ) 

;©|^ft2-Vl90mg (1. 2 1 mm o 1 ) fc7Jl/3 
>HgTl OmICDMFCillt. ff^nfciil^^' 
./-A 2 0 6 mg (3. 02mmol) ^tf'tert-^f 
j^/^Jl'y'JJHD'J HO lmg ( 1 ■ 3 3 m m o 1 ) * 

ft £>tt££j&il£tiK^*^> s o m i tin*. 
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5 0miT'WLfci, m&mt$ti- h 'J £ A 5 g TIS&L , ft 

K77^ - : ^ + >/»»X^J|/ = 2 / 1 ) let 

*» §2! L , ( 3 R , 4 S ) - 3 - t e r t - 7 5 1 )V V * 7 )V -> 'J 
;U * * *> - 4 - (3-^>^JU) 7if^v>-2-:*> Ut£ 
% 2 - V * ) 322. 2mg (1. 1 9 m m o 1 . 98. 1%) 

* # fc . 

tlc (mmmm ^**>/»*x^;p= 1 o / 1 ) 13*3 

* R f tt : 0 . 3 6 
FAB-MS: 272 (MH + ) 

dtfMb£%2-V' 319mg (1. 1 8 m m o 1 ) £ v * 
□ D**>l5mlK:ig#L, #6ftt»«l:, *#T, 7 )V 
3>n®%T\Z, h V X.?)),7 S.> 3 9 S u \ (2. 83mm 
o i) . (Boc) 2 0 3 2 5 ii I (1. 4 2 mm o 1 ) > M 
m& (1 Omg.) j|.7=y If'Jy^&Dnx, MU 

T 5 1$ FA ft # & . (Boc) 2 0 160m 1 (0. 70mmo 
l)&i£JjnL-ftft#Lfc. ■ 

* T? # ffi L fc ft, 5 0ml ©^^DD^^>?2@itlil/&. 

£&fn&£zK 5 0 m 1 -eft^Utg, tK 8$ K ^" h 'J £ 
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If^=5/1) tCTffiSSb. (3R, 4 S ) -1-tert 
-yh*">*;U#-;P-3-t e r t --frfrVtrfr's ] ) * 

2 - VI ) 44 8mg ( 56 * W ) £ # . 

TLC (Mll^i»:^= J r-y->/@lF^X^;U=3/l) ft 

5RfI: 0. 7 7 

FAB-MS : 3 7 2 (MH + ) 

:(Dft^|2-VIl 4 6. 6m g (0. 395mmol) <h 

7-o-h'Jxfji/-> 1 J ju;x*^>n i Tffl vifcfe© 

tPdC) I84mg (0. 2 6 3 mmo 1 ) IfctClSt 
fc&$THF 6ml »6nfc»*ft-3 OtC»9 

l * i** ^ v ^ ? ^ > b <j a & 1 m THF ^ i4 

52<t 1 (0. 452mmol©'\ + 1t^^;i'V->7-tf>^H 
iJ^ASS^tf) S»TIT. - 30tTl. 5«M*#bfc. 

ft&nfcR«?.fi£ttfcte?Dtt<fc7>t:=^ A*»* 3 0ml 
£SQ;L. 3 0 m 1 ©I-TiVT 2 ®&tti bfc. 
t;K 3 6 m 1 tracfrU MJ 2 A 5 gT?tt«U, 

7^77^- (&RB£ : A*lt>/MX:F;U = 3 / 1 ) I' 
Till- 3' - fX7xZj^- 3 ' - ( 3 -*>?)\>) ~ 2 ' 
-O-te r t -^Jl^^^'J 1 0 
_ 7 _ o - h U X^;i/v u ;p H-fe * ? -fe^ (ft£*2-K) 1 
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. 7 0 m g (0. 1 5 9 m m o 1 , 60. 5%) £ # . 

tlc (mmmm / s*u->/rbex?';p = 3 / 1 ) \z&v 

4Rf|: 0. 6 2 

FAB-MS: 1072 (MH + ) 

ft^®2-Kl 3 7mg (0. 128mmol)£fcfUv> 

2 m 1 \z m m l- , m <=> n & m m \z > * » t . *Mt * * - tr u 5* 

> ( 7 : 3 ) 1 m 1 £ jjp A > SfiJT#ll/T 5 Pt|H]ft# Lfc. 

i5 0ml$HD^TijfLfci, ^^TgfiL ^$S/I£# 
K-LT. 7jc 5 0 m 1 Ti5fc& L-fc&, Mykmmi- h U 7 A 5 g T 

7A^DYhi/77^ - (KBitt : 'S*-*>/I*ftX3 : -;U = 1 
/l) KTWSL, 3' -x* 7 xXJP- 3' - (3-^>^ 
;U) - lO-O-JtfJl^Ft^i't^ (AZ 4 2 0 1 8 ) 7 
2mg (0. 0.8 5 3 mmo], 66. 6%) & # ft . 

l2SJ^^'ntl4 1 tc:^AZ420 l8<^ (2' S, 3' R) S 

* $ n £ . 

AZ 4 2 0 1 8 h;^B2Cit. 

tlc (mmmm ^*-tr >/mwt x?^ = 1 / 1 > cam 

5R f ffi : 0 . 2 0 
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FAB-MS : 844 (MH + ) 

mmm 3 

•b^^-b^ (AZ42QQ9) (D-oES 

(3R, 4S) - 3- h'J<V^Dk"JVy'JJ^^y-4- 
•<V^?Jl'7t'fy>-2-t> (Ojimaet al.©^ftl't^ 
j5£ 6 Oiima et al.. Tetrahedron. 48. 6985 -7012, 1992) (it 
%m 3 - IV* ) 830mg (2. 77mmol) ft 7 ^ 3* > f? 
IS^Tl OmlOTHFCSIU #&ftfc**fcn-Bu 4 
NFOIM T H F 3 . 50ml (3. 50mmol©n- 

nibntcK^n^m\Z, *frT. t&fn&m?* 5 0 m l ftJO*. 
ifi*T#fiU 5 0 m 1 ©MX^;i>T?2 0»ffllx» 
*T«JBft*izlciilEl6* h U ?A 1 0 gTf£&U, «ET»&ftS 

5& l fc . » n.fcss at ft -> u * * 5 A 2 □ "7 h ^ 9 ^ w - 

(8*«i:it8if^).tt»!!l/. OR. 4S) -3-t 
H □ 4 -< V y^^T-K^y > - 2 - iit&to 3 - 

V) 363mg (2. 5 4 m m o 1 > 9 1. 7%) ft # . 
TLC (&BB&tt : ^^U->/WlftX^^= 2/ 1 ) 

5Rf«: 0. 1 

FAB-MS : 144 (MH + ) 



PCT/JPOO/01334 
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:©ft^|3-V 4 3 0 mg (3. OOmmol) £7 )VzS 
>I1^T2 Om 1 ODMFtSHU # t> tltzfemiZ^ 5 9 
7-;U5 11mg(7. 50mmo 1) Isi^t e r t-^f 
)V V * ? )V <> U )V V a ij H 5 4 3 m g ( 3 . 6 0 m m o 1 ) £ 

an*, mt i 5 fl-paffl#L-fc. 

$*£*lfcEJ&iB'&#n;:*5 0m 1 & Jo » 5 Om 1 © ^ * 
>T 2 13 »I til L.mmm *M7kmWti- h'J^Al OgTSil, 

^^77i- : A*t>/B»I5 1 JV=5/l) (3 

T*f&iL, (3R, 4S) -3-t e r t - ^f Jl/y/fjk/ 
UJU^y-4-<vyf^7t*fy> - 2 - :* > ( ft £ #) 3 
-V) 7l7mg (2. 7 8 m m o 1 , 92. 8 % ) £ & . 

tlc (mmmm : ^*-9->/b»x5 i ^= 2 / 1 > tcfctt 

5R f f : 0. 8 0 

FAB-MS: 2 58 (MH + ) 

^fto^3-V 700mg (2. 72mmol) * v £ 
DD^>30mll:||L f# 6 n fc » tt K: , * & T , 7 ;i/ 
^>^IITI:, MJlf JV7S>9 1 Om 1 (6. 53mm 
ol) . (Boc) 2 0 8 7 5 u 1 (3. 8 1 mm o 1 ) , ft 
$ft ( 2 1 m g ) (7) 4 - v * y ;u 7 = y e U y > £ fin X. , ^ia 
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^T#®brc^v 5 0 m 1 ©ftKX^^T 2 ElttBi tfc. ^Tttl 
S£I&?P£*&;#5 Om 1 T~$t&Ltz'&, MfrMWtlr h U £ A 1 

yj^7A^7h^*77^ - : ^ti^/SKx^ 

;i/ = 1 0/1) CT»»U, OR, 4 S) -1-tert- 
7 b*~s% )Vtf~)V- 3 - t e r t - ^f J^^^v'ii^ 
:^>_ 4 - < V^f Jl/7t*fy> - 2 - Ub&tl 3 -VI) 
959mg (2. 6 8 m m o 1 . 98. 6 % ) ft » ft . 
TLC (gBB»& : ^*U->/WBEX7-JP= 2 / 1 ) fc £ 

5R f ft : 0 . 9 0 

FAB - MS : 358 (MH + ) 

:(Dft^ft3-VI9 1. 2 m g (0. 26mmol) tl 3 
Omg (0. 17mmol)©7-0-h'JX^;l-vU^-l 
o-x-o-7-fe^;u- 1 o - O - ^ > 1/ -f Jli' A* * > I 

(Kant et al. ©#&T*"&f£. Kant et al. , Tetrahedron Lett. , 
35. 5543-5546, 1 994 ) ft, 7^:*>»HftT. «rfcC«Bbfc 
gfTHF 6 m 1 fc»#l/,#e>n&**fc- 3 OtCftSL. 
^^U-pt 5P^v->7-!f >± h U 1 M THFitI2 5 

5m 1 (0. 2 6mmo HDAlrt^f^yv^U-^th^ 

AttftSfc) ftSITbT. - 3 0 1C-C 1 SBII^tt. 

ft&ftfcKfcfi£«M::l&fn«fc7>*X'7A7k*tt3 Om 1 
ft ft] A, 3 0mlOI-TJl't2@iajl/f:. #$1 ft&fn& 
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3 0 m 1 Ti5fc# l*«S7^*J/>?i5 gTftft 

b» MJETS&£@£Lfco ft *>tlfc8a6fc-> 'J l3f)\>t> ? Jx 
5 a-7 h ^yy^ - (®M®. : ^*-tJ->/»*x^ji,= 5/ l 
-1/1) IIT8II, 3' -xX7x-;i/- 3 ' --fy^f 
;U - 2 ' - O - t e r t - ^f Jl/y^f jl^y 'J Jl, - l 0 - O - 

^ > y 'f ;u - 7 - o - h'jx^jk>u;i/Ht^^tA < fb £ to 

3 - K ) 172mg(0. 2 4 m m o 1 . 90. 5 % ) £ ft . 

tlc (mmmm >/iftif^= 2 / 1 > t&it 

5R f t : 0 . 7 0 

FAB-MS: 1120 (MH + ) 

:©fc^!3-Kl60mg (0. l 4 m m o 1 ) £ kT U v 

> 1 0 m 1 \zmm l , ft 6nfc'*ttK:, *k#t. ^it^m- e 

U v > (7 : 3 ) 2ml £ in A X . JkftTT 1 HMa#lfc8i, 
* T # & L T 5 Pf M 8t& L . 
ft 6 ft K £ jg £ to k: X - =r )V 5 0ml £ in , *T $ 1 £ * 
5 0ml, IN** 5 0ml. * 5 0 m 1 <D M T 8fc# L ft & > 
i fc*tt*'7^*>'£A3 gT$£*gU, «JET»«E£S3cLfc. 

% : >/S®X^;U= 2 / 1 - 3 / 2 ) tT» M L 3' 

-r77i;)k 3 ' - < v 7 ;u - i o - o - ^ > V < ^ H 

(AZ 4 2 0 0 9 ) 1 1 8 m g ( 0 . 13 mm o 1 . 
9 4. 6 % ) £ ft £ . 



WO 00/53592 ' PCT/JP00/01334 

8 4 

AZ 4 2 0 0 9 ®'H-NMR7 h )V £ H 3 \Z tk ? . 
TLC (Sffi^iK : s\*Ur )V= 2 / 1 ) 

f I : 0 . 2 0 
FAB-MS : 892 (MH + ) 



^ M 4 

3' - x^7xr:;i>- 3' - -f 7 7^-1 O-O-^^y-f 
j^'t^tJl' (AZ420 1 0) © J& 

7 - O - h U X J- )V : s <J ;U - 1 0-f-O-7tf JVA'Af 
>m (Kant et a 1 , J) ~M & T* e£ . Kan t e t al . , Tetr ahedron Lett. , 
35, 5543-5546, 1 994 ) 537mg (0. 815mmol) £ , 

64M^^i^>^^6 9 6wl (1- 14mmo lfln-7f 

;i/ u £ a £ tr ) * SS T L . ^^tift^^on 18« 
1 (1. Umrao 1) 5iTLTl 0»W^L.fCt0t 

»£nfcEJ£iE£'»fc**5 0ml £ JP , 5 0m 1 © 
X^;UT'2[Hlt*ti5b, W«Ji&ii7K«E»^hUCAl 0 g 

1) CTiSl, 7-O-h'Jl5 : Jk> l J^-10-f-O- 

7-t^;u-i o-o-y^y<;p^*^>i c fls £ « 4 - vie ) 
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48lmg (0. 6 6 0 m m o 1 , 81. 0%) ft # . 

tlc (mmmm 'n+u^/rkxx;^ 1 / 1 ) \z&v 

SRf<l: 0. 6 2 

FAB-MS : 7 2 9 (MH + ) 



<t£® 3 - VI (%mmST%tzb<D£mC) 9 6. 5mg(0. 
27mmol) t. <b£-$l4-VDI13 1mg (0. 1 8 mm o 
1) ft, 7J^>^HT> IrfclClf LfcfejSTHF7ml 

t#6nfc^^ft-3o < c(c^5giL, ^\ * -y- * x )i 

y->7f >th l J^A|01M THF|« 2 7 0 <il (0. 2 
7mmo 10^*if;ixJU$?*>7-!f>xMJ£A&ft£tr) ft 
*TIT, - 3 0 tT 2 i^Mlft^ Lfc. 

t# £ n££^£$M;:ta*a&fc7 >*x£ AjJc^M 3 0 m 1 
ftiOx., 3 0ml©X-xJUT2|5|ftjaiLfc o ^ $ JI ft £§ ift] & 

- (»«tt:'\ + -y->/BBfx^;u=5/i 

-3/2) £T|»«L, 3* -x* 7 xx;U- 3 ' - ^ V 7* f 
;i/ - 2 ' - O - t e r t - 7 x ;P V * ^ )V v 'J )V - 1 0 - O - 

? * y -r ;u - 7 - o - h u x x ;i/ -> u ;u h -fe * * ± )v 

4 - DC) 174mg(0. 2 4 m m o 1 . 89. 4 % ) ft H . 

TLC (®BB»«:'\ + 1J->/»BEXx^=2/l) 
5R f i : 0. 8 0 
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FAB-MS: 1086 (MH + ) 

H <ZMt •& & 4 - K 1 6 0 m g (0. 15 mm o 1 ) £ hf U V 
>10rall;l|U %t>ntzmmz, fcfc'T, 1$ ft 7k HI- \L 

'Jy> (7 : 3 ) 2ml £ iP * T . Tk&TT 0 . 5 $Mft# L 

n&nfcs^i^iti-f^ 5 0mi £ jo * , %mm*7k 

5 0ml, 1 NSS 50ml, ;K 5 0 ra 1 <D M Tftif- b ft '<& , 

ftsnfcjss* *> u -hfh-to^kz D7h^7^- (si 

i: A + t>/SiIf^ =2/1-1/1) KT»»l^ 3* 
-f77i-Jl'- 3 * - -f V 1 T )V - 1 O-O-^^^-f Jl/F 
t^tJKAZ 4 2 0 1 0 ) 1 00mg(0. 1 2 m m o 1 , 
7 7. 9 % ) £ » & . 

AZ 4 2 0 1 0 ®'H-NMRX^7 h ;i/ £ El 4 £ ^ f . 

TLC (£Bgjg$ : ^*+l->/MX5P;U= 1 / 1 ) fcfctf- 
5R f ffi : 0 . 2 0 

FAB-MS: 858 (MH + ) 

£JS0J 5 

T f -N-^>V-r;i/-N - t e r t zXAik±±ii^JkJL^ik 

-3' -T77i-Jt^- 3 ' --fV^fJ^/^'J^^tf (A 
Z42020) 6D-£f$ 
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x-N-^>VW;U-N - t e r t - 7 V * is t> - 
3 ' -f^7i:;h 3 ' — < V Zf )l> {7 U $ & 1z )\/ ( 0 j i ma 
et al. T £ J& . Ojima et al., Bioorg. Med. Chem. Lett.. 

4, 2631-2934. 1 994 ) Ufc£to5-X> 3 3 6 mg (0. 40 
4mmol) &Ift^5 1 l/>4ra 1 ll^il, » S nfc»JK£ 
- 5 t; # L , HJ7JPtDiSlml * DD A T 1 # M 

& ft fc K £ S £ & fe?G » W zK » St 5 0 m 1 £ J)Q A T + ft 
L & , 5 0ml©^DO*Jl/AT2@ifflLfc„ til^i 
**ttMJ5A10gT?ft««, SETiliJSilfc. ft 

6 nfcSit & -> u * y;u* 7 a >? □ v h 9 ? 7 * - (mmm 

mWtX.?)\,/* ? J -;U = 2 0 / 1 ) tCTlfgSIL, x-N-^ 
> 1/ -f )V - 3 ' - x 7. 7 x ~ )V - 3 ' -^vyfjlz/^ij^ 
±)V Ut%® 5 - X ' ) 1 9 4 m g (0. 2 6 6 mm o K 6 
5 . 8 % ) £ # it . 

TLC (jRRJgflK : Sfilf^/^y-Jl./FiJif jiy 
5>=20/l/0. 1) C6lt4Rft: 0. 31 

FAB-MS: 730 (MH + ) 

£tfMb£^5-X' 18mg (2 5 ^mo 1 ) $Sf|iff 

i. 5 m i cjg*L. ^e»nfc»ft»c:. <afpm#*«« i . 5 

m 1 & ^tf-EkWiV - t e r t - 7 5 )V (di-ter t-amyl- 

di carbonate) 7. 9mg (32«mo 1) £iD A , 5 Pf 
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^#e>nfcK^5^g^tI^c7X3 om i zi&x, skx^ju 3 o m 

lTtttttTCo £fia*H&&7.K 3 0 m 1 TI5fef Lfct> * 

;i/-N-ter t-75^t+yAiH-J!'-3' -fX7i 
- ;P - 3 ' --fV^f JW^'J^^tJV (AZ 4 2 0 2 0) 2 
1. 7mg (!ti«) £ ft tz . 

AZ 4 2 0 2 OO'H-NMRX^i' h JV £ M 5 C tk T . 

TLC (IPi»I : lF^X5P;i//**y-JI//MJX3^7 
S>=2 0/1/0. 1 ) £ £ It 5 R MS : 0 . 88 

FAB-MS : 844 (MH + ) 

mmm 6 

x-N-^>y-fJt/- N - < V 7* □ # ^ -> j3 JU ^ - ;U - 3 ' - 
TX7iZJk 3' --fV7f^;^U^^tJMAZ4 2 0 
2 1 ) 

ft-&*5-X' (^SS^il 5 TftfcfcO tm C) 30mg (4 
lliniol) SBIIfJH. 5ral«ll, ft 6 n & & 
K, tK&T, fiSfP*W7K*« 1 . 5 m 1 *5«fctf£ □ n«R-f V 
7° □ tf ;i/ 6 . 6 m g ( 5 3 n Ttt o 1 ) ft JP *. , ilt 1 9$T$1St 
W t 7c & , £ o □ -f V 7* o e )V 6 . 6mg (53iimol) 
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*>ntzRfoM'£i%>)\Z7k 3 0 m 1 £Jn;L, Om 

1 tiHiLfc. *T$J1 £&fn&i&7j< 3 0 m 1 Tft#Lfc&. & 

nfelS^yiJAyjl/ijyA^nTh^y?^- ( JS HI ft : ^\ 

+ ^>/p^x^;u= i / i ) x-N-'oy^ 

;i> - n - -f y. 7 □ # * -> * ;i/ # - ;u - 3 ' 

3 ' - -f y 77)Vn>7 U^^tJl/ (AZ 4 2 0 2 1) 12. 2 

mg ( 1 5 41 m o 1 , 36. 5%) £ # . 

AZ 4 2 0 2 1 ©'H-NMR7^^ h ;U £ H 6 tC tk T . 

tlc (JSM}gj£ : iSifji//^ * y h u x?;i/7 

S>=20/1/0. 1) fc^ltiRfl: 0. 57 
FAB-MS: 816 (MH + ) 

x-N-^>y^f;i/- N-^>v;i/^-^->^;i,^-;i/-3'- 

xX 7 x ~ 3' - ^V7f^/^'J^^tJMAZ4 2 0 

2 2 ) (D^fifc 

fk^#J5-X' 5 TtffcfccDiilfJi;) 3 0mg (4 

lwmol) SRRlf;H. 5ml iCiiL, %<btltz®m 
K, TKftT* 1. 5 m 1 o d^S^> 

i/JU (Z-^D'JH) 9! Omg ( 5 3 w m o 1 ) £ Jo *. . fi 
IT 1 ttNft* Lfc. 
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f»5nfcEJ58^ftl:*3 0m 1 £in*» ftfcX^;U 3 Om 

llfftaiLxfeo 3 0m 1 & 

*t*->/R»x?-ju = l/i) i:x»lLf-N-^>y<^ 

- N - ^ > 5? )V Or * * )V $ X ;U - 3 ' -rX7x-Jl/- 3' 
--f VyfiW^U^i't^ (AZ 4 2 0 2 2 ) 2 0. 1 m g 
( 2 3 m o 1 , 56. 6 % ) £ » . 

A Z 4 2 0 2 2<D 1 H-NMRX^2?hJl'£g]7K:^T. 

TLC (JgH9*&& : ^ + -y->/^^X^Jl/= 1 / 1 ) iCfctt 
§ R f fit : 0 . 3 7 

FAB-MS : 864 (MH + ) 



*Jfifll 8 

3' -xx 7 xxji/- 3 ' zjlJZ2l^jkil^L£A^ik Laz 

4 2 0 2 3 ) 

fc£%5-X* (*Mi«5-?fftfc"b©i:RIi;) 22mg (3 
OMmol) ft»ttX^;H . 5ml t:i«l, 7kftT&?nS 
* # 8 St 1 . 5ml*5«ktfl-7* r T>9 L ;i/7nn#;U*-h 
( 1-adamantyl fluoroformate) 1 8mg (9 1 m o 1) £iQ 

^e>nfcs«iS^*t7K3 omi sira*., BKx^;i/ 3 om 
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lTSlffiLfc. W«B£«a»A£* 3 0m 1 M 

*1t>/S8if;i/=i/i) x-N-^OVW 
;u-N-7y-7>5 1 ;i/^- + v*;i,#-ju-3' -fX7izj^ 

-3' - -f V y ;i/ /t £ 'J * £ -fe ;P (AZ42023) 12. 
8mg (14. 1 u m o 1 , 46. 7 %) £ ft . 

A Z 4 2 0 2 3 ©'H-NMRX^^ h JU £ H 8 £ ^ t~ . 

TLC (JSM&ft : ^\^1f>/^i?X5 1 ;i'= 1 / 1 ) Kfctt 
5Rf«: 0. 4 3 

FAB-MS: 9 08 (MH + ) 

H 56 #1 9 

■x-N-^>l/-TJU- N — (3. 3-v^^Jl/y^y-TJU) - 

3' - x^7x-;U- 3' - ^V^^J^/^iJ^^tJMAZ 
4 2 0 2 4 ) 0-£fig 

fb£$J5-X' <£J60iJ 5.T»& Hi;) 18. 7mg 
(27. 4 w m o 1 ) ZmWtJLT-JV 1 . 5ml fcjgfl? L . & b 
ttfciMK, ftftT, ttftMVTK&tt l . 5 m 1 3 , 3 

-y^J^^y-fJ^DU F4. 8mg (36#mol) £ 

in*, 2a t i p#f«# Ltz 

f#&*lfc£jEE£to£zK3 Om 1 £ flQ , SSif;i/3 Om 
1 "C Hi tti L . #«Jl£fiafaA&7K3 0mlTifei*Lfc8. & 
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fcmWli- h U 7A 5 gtSIU SETill^lStt. #b 

n * -> u * y ;w * ^ a a t k ^ 5 7 ^ - ^ 
>/b*x^jw= i / i ) trans l, x-N-^>^-r 

JI/-N- (3, 3 - V** ft?* J <i )V) -3' - x7 7 x - 
)l- 3' -^V^fJW^'J^tJKAZ 4 2 0 2 4 ) 20 
mg (24«mo 1 . 8 8%) £ # . 

AZ42 0 24(7) 1 H-NMRX^7 h Jl/ § 12 9 £ 5* T . 

TLC (ii5iI:fttlfJl'/^^-^/HJlf^7 
?>=20/l/0. 1) CfetfSRft: 0. 80 

FAB-MS : 828 (MH + ) 



1 0 

- 3' - ^V^f J^^'J^^tJ^ (AZ 4 2 0 2 5 )0^^ 
ft & 5 - X ' (nfaM 5-<?'&tzb<D tftC) 3 0mg (4 
Umol) S^Kx^ 1 • 5ml H&tlfci** 

jl, 7 . 2mg ( 5 4 urn o 1) £ })0 tST 1 P*|BJ»#Ufc. 

£ ft E ffc fi-& » K * 3 Om 1 £ iO X. > »Bf X ;W 3 Om 
lTtttHLfCo *r8B£fi&fa£&7K3 Om 1 rifcfrLfc«. 
7Mg£:h h >J 7 A 5 gr&$L, METM£^5fet£o t#b 

+ ^>/R»x^;W= l / l ) l:T»8U x-N-^>V-f 
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Jl-N-^^-y-S-fJl- 3 ' - x7>7x-JU- 3' - < V^f 
;W^U>^tJl/ (AZ 4 2 0 2 5 ) 14. 6mg (17. 6 
M m o 1 . 42. 8%) 

AZ 4 2 0 2 5 ©'H-NMR7^^ h ;i/ & H 1 OtCit. 

tlc (»BB*I* : WKx^jU/** MJ 
;>=20/1/0. 1) C*tHR f 1 : 0. 83 

FAB-MS: 828 (MH + ) 

i i 

x-N-^>y N - ( N - t e r t - 7 x ^ A -f 

)V) - 3 ' -rX7i_jh 3 ' - < y 7 7- ;i/ A g 'j g g -fe ;i/ 

( A Z 4 2 0 2 6 ) 

fcfcttS.-X* (**«5T#&t>©iPlli;) 2 5mg (3 
4 /i m o 1 > *itf4-i?^f J|.7S;tU^>4mg (34 
m m o 1 ) SBdi?)P3m 1 # ft nfc»«»c. >K 

<Vv7>S - t e r t-^f;n. 3mg ( 3 4 ^ m 
ol) £Jo AT^i&T 1 Lfc 
ft5nfcfi*Bft*fc, *&T*7j<5 0ml £3)13*., 

Lfc&, 5 0m 1 (Dy^DD^>T2 [sltttti L fc. W 
®m*M7kmWti- b >J 0 A 1 0 g iETi^^SS 

: ^*1f>/»»x^;i/= l / l ) tCT^tSlL, x - N - 
^ > y < ;u - N - t e r t - 7 x ;u * ;P A' * -f - 3 ' - x 7. 
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7in;U- 3'--f V^5 1 Jl//^iJ^i7tJKAZ 4 2 0 2 6) 
24. 8mg (29. 9 jtx m o 1 , 88. 7%) £ l# fc. 

AZ42 0 2 6 ©'H-NMR7^i? h ;U * 0 1 1 ICST . 

TLC (I^^i:A^1f>/ltSlfJl'=l/l) fcfctt 
SRft: 0. 2 0 

FAB-MS : 8 2 9 (MH + ) 

mmm 1 2 

x-N-^>'/-f;i/-N - ( 3 - 7 □ < JU ) - 3' - x7 7 x 

- - 3 ' z jiy_7fJkiLQ-g-gj£Jk (AZ42027) 0 

3-^ttfii«EK (3-Furoic acid) 4 . 6 m g ( 4 1 u m o 1 )» 
7k i$ & ft # S> -f 5 K±^if^ (l-ethyl-3-(3'-dimethylamino- 
propyDcarbodi imide-HCl) 1 9mg (4 5 k m o 1 ) i5«fcl£ 1 

- h H □ v * > V* b U 7 V - 6 . lmg ( 4 5 w m o 1 ) 
SDMF1. 5.mlC»IL, # 6 n & . * # T . <t £ 
t)5-X' (HJfifcl 5 TflfcfcOfcEii;) 30mg (41/im 
ol) ^ttfDMFiSl. 5raUiTt. ^i&T 1 tttttt 

#6nfcjR*afi-*fc, fcftTfczk 5 0 m 1 Sim*., sat 
5 Om 1 OfflfXf;K2lsIilBl, til§ 
7K 5 0 m 1 T 3 HI L fc , I*iSith'J^Al OgTg 
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A £ □ V h if ^ 7 / \^1t>/Pi?X^jU= 2 / 

3) CTiiSl, x-N-^>7-r;U-N - ( 3 - 7 □ -f ) 

-3* -xX7x-;i/- 3 ' - -r v 7 5 1 ;u £ u * ? -t )\, ( a 

Z42027) 13. 4 mg (16. 3/zmol , 39. 7%) 

A Z 4 2 0 2 7 C»H-NMR7^J h^SBl 2 tC tkT . 
TLC (gW»» : ^iJ^/RBfcXf 1 ;^ 1 / 1 ) 
SRftt: 0. 4 4 

FAB-MS: 8 24 (MH + ) 

«0J 1 3 

t , d fl £ 0 . 1 % □ 5 *f ± ~ M . 0. 0 5 % b U 7 v > R 
4mM E D T A • 2 N a £^tr U > ill ?K £ § £ & 7k 4 1 , SI 

-H'T#£«!JS««BI&£3 7 , C, C0 2 0 + a^-^T 

sinter b 5 b^ii, #^«Bia««Biia*-o . 1% 

□ 7 *f i- - -tf . 0."0 5XMJ7**>>Rtf4mM EDTA-2 
N a ££tf J >&IIir£g:&:&7jc£ffi v>xiggv* - 0 iJ 
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lb, 3. 7 3 X 1 0 4 M/c m*<DMM%g.~Z'7 7 )VU > 6 
->j&]£jfo.7S, 5 mM >m%.tf 5 0 (i g/m 1 7 

i 3 t:iti©A^ u 9 p -tfr&t&mmi&izmmistc. n9 u 

^^-fe;U (B*B, *nftiSfcIgi2>) (n-yh#^JCQ9 354) 
liDMSOtlSLTffl^fc. liaB0J61in*»&2BB£5B 

§ k:h: i 0g (omtiam t mm&ortt u * *iz;n£ 
-eiM^&fttT o fc. Mitbts« dmso <.mm 

JB*©7;i'*U7*X77^--if (ALP) jg tt . # JU >"7 A 
ft, Rtf#$*§ffifft£*-n-en Ishizuya et al., 7. C//n. 
/yjves/., 99, 296 1 -970, 1 997 tC fEffe © 15 ft *i b T $l 3t L 
fco OT££fflV>fclJ->7 , ;U»:te6 (n = 6) T * S . 
IS * ft 0 1 3 ft.tf H 1 4\ZmVfz. 

HI 3tl4*6W6Ji»fti5l:. 0. 3~3ng/ml© 
iSllftO/^'J^t^li. iJSItOALPfttt, 
->9 Afcfttf ft JBi;tt#«Jfc*in b, #JBJfcffii£ 

^ ft b fc o 

£ fc, £ ft 7 B g O /t 7 U 9 9 -kfr M §s *P © ^ y MIS 

* *#3r»i&«iBiia0 Ettas* ft h-i sciu a? u * ? 

•fe^iiKO. 3ng/mlU0ff. 1 n g / m 1 Mi* £ «k 
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3 n g/m i ?- h ®&m&*%wmi&umm<D®WL 

*?KSfn^nHi 6-i 8twi/&. ^■fnoau6t> , j> • 

• Utrfc^T >J >^^-e@-£ L ,von Kossa£fi(Mal lory, F.B. , 
Pathological Technique . New York, Hafne.r Publishing Co., 
1991, p. 144) £frftofc&, 4 0 <g<Dte-£T L fc 0 H t 
©JlfegBtftevon Kossa 3fefe»&© 50Ub#fillg»T & 0 . A 
£ U ? V -t JUI JP ft te it ^ T , A ? <J ? £ -fe ;K) . 3 ~ 3 n 
g/m 1 8SHn»Tttffl*&#Wfc-5R^#«tt© (J*fe»#) 

£ffi0!l 1 4 

^SS^J 1 3 £ P"] & © £ & T # if OiI&$tBlfl&£ffll!i L 3. 7 
3X1 0 4 *fflJi§ / c m 2 rolia«gT7 t )Vu > 6 ^7 x ;i/ 7* U 
- h lllilfc. 

77;un>6*x^:/u-n;:|fflfe£»«Ufc2B'3Mc:, l 
n g / m 1 , 3ng/ml, 10ng/ml©&iHg"-e, 
m 1 3 Tffl Hfc© £ ft DA? y * £1: jWfcttftMl&CftllQ Lfc. 
& S ft © A £ U * ? -fe iP 8 £ O * , 1 m ffl , 3 B# , 6 P# 
ffl , 24ftffl£fctt48-#M»*L£. ^ 7 'J * 7 -fe ;U £ # II 

£ S ft H « * ft lc 55 ft L . £ » * J« W # 7 B M <h ft 5 £ T 8 ft 
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»«BIJft^6 2 B B t 5 Q lfc**«©««l*tTofc. 
iH^» e> 7 B*fc»*S ftfe Ishizuya et al. , 
/. Clin. Invest., 1997, 99, 2961-2970 fcE«©#8lC*» 
UTWJfebfc. ft»©^>^;W»tt3 <n = 3) tit. ^© 

lng/mlSfctt3ng/mlO/t^J^i't**»»t 
»j&t«L< mint* c:o5e*^&. v & 2 t)Vo>XMi£® 

mto*ifi&*> ^ftfc. 1 0 n g /m 1 ©A? U * *"fe» 

»»o*uv»iiiiP3&«B»6nfct)©o. 2 4 nt ium±©-5B& 

1 5 

H -fe ^ # "feJUtt. 0 j ima et al., Tetrahedron Lett., 34, 
4 1 49-41 52,. 1 993 \Z IB ft © ^ T b . 

ft^*AZ 4 2 0 0 1, AZ42002, AZ42003K. 
tfA Z 4 2 0 0 4 B> Oj ima et al. , Bioorg. Med. Chem. Lett., 
4, 2631-2934, 1 994 Kf3*0£ feT^JSfc t fc. 

ft^*AZ4200 7, AZ42008R^AZ42011 
tt, Oj ima et al., J. Afed. CAe*.. 39, 3889-3896, 1 996 12 
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ft^tlAZ 4 2 0 l2 1 AZ42014RtfAZ42016 
tt, 0*i»S? 8 - 5 0 8 4 6 9 f ^ai:E*CD*ST?^)« 

ft^*AZ 4 2 0 0 5 , AZ 4 2 0 1 8', AZ 4 2 0 0 9, 
AZ4201CK AZ 4 2 0 2 0, A Z 4 2 0 2 1 , AZ42 
022. AZ 4 2 0 2 3, AZ 4 2 0 2 4, AZ 4 2 0 2 5, 
AZ42 0 2 6 Rtf A Z 4 2 0 2 7 tt, * tl? tl ±& <D ^MM 
1-1 2T^Sl&t)©SJ|Ufc, 

T IB © ^ 1 fc^Lfc«g©^+y< H tt * A £ U * £ -fe )V 

Lfc. HMfd 1 3 t von Kossa SfefeKft L 

£x;HC2HT thill Lfc. f©«f^Hll:iLfc. 

00*. ft p iA Z 4 2 0 0 3 H0. 3n g /m 1 ©SIT 
Ht«e®«lSffll^ffllia8Sn)a:*^fc*«, l ~ 3 n g/ 
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X - 7- )V m & T \Z £ U T , 6iitp©i8ttSD7yh©S8l5 
HSU # £ fij g| L . & H T * f* ffl K U JH£ ffl V> T :& 
«*Itlcl84mm0^S!lnLfc. 

* u * * -t * ( b * aa , ?a ft & n & §3 ) £ x * j - )v\z 
:c7^'j;-y>«(imioPBS (-) 

& 7c D 1 0 0mgO7^'J/-y> (^jfa§itE&&) ( B * 

bl ftytum&m) * «t # o . 2m g o7^^f > ( a * a . 

fn ft M g£ ft §S! ) £ ^ W ) £ in T . /t £ u * * * ;w * * * # 
Ug/2 5^ 1 J li 5 /i g / 2 5 /i lCD5%X^y-Jl/ 

hoaiHWWPWKl'v^^nlf-^y h § ffl ^ T 2 5 x* 1 » T 
L & , l^iMcl 0/i I070>f>i^ (XD>b*>l 0 
0#ffii«{t*il/->!7A 5raM*»jS b&P B S) £ T -f £ 

h £ ffl V> 7c . & ? )\< - 7 <D V > 7 )\> %L it S ( n = 5 ) H 
7c. 

X»^g£SgLfc. & £ , X ft ^ K O V> X , # « SB IC 
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0i«ft 1 - 6 ©7 ^*^i**t57^*;i/*JpJl?-^ 

jus, K*» i ~ 6 ©7;u3^->*ji/#-;us*«fc^^ 

1 ~ 3 0>7)V*)im 2®&^L, &7 )V*c)V&ifim 
- T * o T t> m fc r> X ^ X t> J: V* 7 7 JU * JU * JU A* * <f 

& ^ *T L T ft S # fijcffi it #J . 

2 . K4>fc<£*>l«0**V-fK ( I ) (3 * » X . 
R 1 -f v 7*?jus> .< V 7p tfJUS, t e r t - 7^JU 

a, -> ? o y □ tr ju * , 3 - ^ > ^ ju a , 2 - .* ^ ju - 1 - 7 

□ jug, vTn - 2-7f-iH^J;^7i^Jl'Si;*5/i5 

R 2 **^>^J>S, 2. 2 - y^fj^o fc?JU8, 7x-;U 
I> 3 - 7 U JUS. ^>yJPt+->S, t e r t -7 Kvl, 
t e r t - 7 5 JU * * -> g , V 7 P # * v S , 7 ^ > JU 
t e r t -7^Jl/7 5 7 «fc 0 fc 5 S Sfcftt 
D ; ft! 

R 3 ^tK^HT, feS^te/^JUS, 7-fe^JUS, ^>7W 
JUS, 7^/<JUS. /h^v^JUtf-JUSfccfctfN, N-v 
* 5 1 JU # JU J\* ^ < JU S £ 0 ft 5 II £ 1 tftt £ S T & £ 
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3 . R'>&< tfellO^ + V'f H ( I ) # . 

X£ £tf Y*H>rnt>***T?* 0 , R 'tfW V^^^ST 
ft t) , R 2 ^ t e r t - 7 h4->!T$ 0 , R 3 ^7 - fefiHT* 
$>3> 3' -f77i:Jh3' --fV^f^-lO-O-T 

X*s «fctf Y*H>rttt>7Ktt*T* 0 , R4t2-/f^-l 
-^D^ZJUTifeD, R 2 t e- r t-7h^vST&D> 
R 3 ^7tfMTS^, 3* -7X71-^-3' - (2- 

X * J: tfY *H>?ft ?K R'AW^fJUt 

& 0 , R 2 rt* t e r t -7* h=lr^lTS D, R 3 # ?K ^ II ^ T & 
5 , 3' -7X71^-3' --fV^f^Ft^tik 

x& .fctf Yrtn^mfcTkmSTfc t) , R 1 ifi 2 - l 

-yp^-JHTSO, R 2 # t e r t-7f + y|T^0> 
R 3 tf7kmm=?--?& 3' -f7-7i-^-3' - (2->. 

i - 7"d^-;H H-fe^-te^; 

n^STfcD, R 2 AUer t - 7* h * > S T tb 0 . R 3 #7"fe 
f jUT'^S, 3' -xX7x-^-3' - («>*-2-7x 
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SO, R 2 # t e r t-7f + y|TSD, R 3 # N , N - v * 
fJMi^^^fJUT^S, 3' -xX7x-;U-3' -<V 

(N, N - Vtf-friMVrt*:* )l) K-t^ 

SO, R 2 t e r t-yh^r/ST^O, R 3 *^fiHt^ 
3 , 3' -T r 77x~;U- 3 ' -'fyyfjP-lO-O-^f 
)l Y ±. $ 9 )V ; 

X& cfcr/Y^Hi-rtlfejJc^^TS 0 , R x dM V JUT 
SO, R 2 # t e r t - ^fJW^ylT'S 0 . R ' # > 7* < 
MT^5, 3' -t77i"^- 3 ' 

* 0 . R 2 *« t e r t - 7 h * vgTS 0 , R 3 #7** 7 < ;U* 
T S -5 , 3' - x 7 7 x ~ - 3 ' -<77^^- 1 0 - O - 
7* * 7 -< Jl/ H -fe * 7 -fe ;p ; 

X£«fc Y*H>-f n*>7jcg£STS 0 , R'iWV^iHT 
SO, R 2 ft« t e r t - 7 h * y| T S 0 , R 3 ifi * h * •> * 
#:i;U3lfS6, 3' -x77x~;U-3' -<y7^;u-i 
0 - O - * h * id )V # - ;i/ H ± * 7 "fe )V ; 

X*«k^YA«l»1'nt)*8ST*D, R t e r t -73 : - 
J^ S T S 0 , R 2 # t e r t-7>*->STS0, R 3 # 7 -fe 
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3' -fX7i-Jh3' - ter t-7fJh 
1 0 - 0- 7±?)V\*±9 9±)V ; 
X& £ Y75n>Tft ! b7k&ST' & 0 . R '^y^ □ 7 o t?^ 
R 2 *« t e r t - 7* h * ->£T & R 3 A* 7 -fe 5f ^ 
ST^5, 3* -fX7i-Jk3' -v^D7 p otr;u-io 
-0-7tf Jl/Ht^^tjl/ ; 

x* < ktfY*JV>mt>zKtt»T»0, R 1 AM V 7° a bf;i/S 
T^Dv R 2 A" 5 t e r t — 7* h*ylTJ& 0 , R 3 A*7 -fe x Jl^S 
T & 3 > 3" -fX7i-JH3' --fVyoe^-lO-O 

X4$ J: tfY*H> ? Tfc 0 , R 1 A< 3 -^>^;i/» 
T? * 0 . R 2 A* t e r t - 7* h * «> £ T * D , R 3 A* 7 -fe x 
T & 3 , 3" -x77x-;P-3' - ( 3 - ^ > ^ ) -10 

^,R 2 iMert-75 W + ->ST* 0 , R 3 A*7-fex^ 
ST » * . x-N-'OVM^-N- t e r t - 7 5 * * -> 
# )V * - ;W - 3 ' - x 7s 7 x - - 3 ' - 7 7 x Jl/ /t 7 'J 7 

7 -t ;u ; 

X*J:^Y*«Vi1"n , b*K*T*0, R 1 AW 7 7* x Jl> X T 

x-N-^>yw;i'-N-<y7*D#*-># - 3' - 

x 7 7 x =. ;U - 3 ' - -f V 7* x JU /t 7 »J 9 7 -fe ^ I 
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r * ^ x ~ ;u - 3 ' - -f v 7 ^ /I tr >J * £ «fe )V ; 
* 5 , x-n-^> vW;u-n-7^v>^;u 

JU - 3 ' -f77i ~ - 3 ' --fVyf^/^U^^tJk 
■ » 0 . R 2 # 2 , 2-y^f^7nt;i/ST*5. R 3 ifi 7 -fe ^ 

iHt^s, x-N-^>y-r;u-N- o, 3 - v * 5 1 ;u 7 
- 3' -tX7i-^-3' --r v 7?-)\>rt>7 u * 

£ -fe ;u ; 

x*«k^Y*nj-rn"b7K»ST»o. r 1 *w v 7?jht 

n - ^ > V -r ;u- N-A^t;-f;v-3 , -fX7iz^-3' 
- -f y 7 ^ ;u n 2 g * £ -t ;i, : 

X*3 £tf Y?&H>-fn & 0 , R'iMV^fJUt 

350, R 2 # t e r t - 7f ^7S;iTSD, R 3 # 7 -fe x ^ 
m-C&Z>, -r-N-^>V<;i/-N - t e r t - 7f^7$; 
ft z' -t77x"J1/- 3 ' - -f y U-frnz 'J * 

£ -b ;i/ ; " 

x*5«fcr;Y*«v»rn'b7KKST?*o, R'iwy7fJHT 
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-N-^>y-r;p-N- ( 3 - 7 O -f ;l/ ) - 3' - xt, 7 x - 
» - 3 ' --fvyf^/t^U^'i'tJV; 

x&=kt>*Y*>n^n ; b7K&ST& 0 , R »*«7 X-/HTS 

X*3«ktfYan*1'ttt>zk&g*T?&'K R'A^x-iH-C* 
0, R 2 t e r t-T'h + vST&D, R 3 ^7|c|lSf Tfe5> 

H -t * 7 -t 

4. tt^Jft < t % 1 «0**7-f H (I) X*5«klX 
Y0 4>&<£t>l^tLT&££nT^5±fECD£#ftT7Km 

-0-CO-(CH 2 ) n -NR 4 R 5 fcck^^-O^, 

-0-CO-(CHj) n -COOH 

-0-C0-NH-CH 2 -(CHj)„-0H. 
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-0-C0-NH-CH 1 -(CH I ) n -N(CH I CH l ) I NR 4 is<fc 
-0-CO-NH-CH 1 -(CH,) n -N(CH,CH l ) 2 0 £«fctf^©&, £ £ 

■>XfO, tf)\s?S.>M, ^;i/^5>, t:7.^> ? >v 
< i ;d<x>, D -f -> > , ijy>, *^:*->, 7x" 
^77->, 7° □ U > / "fe U > , 7l/t->, h "J 7' h 

7 5 / R * * T * 7 v ;i/ * * <> S *$ J: © Jft 

&tm$$C 1 ~ 6 <D7 )V*)Vm*7ikL. 
ntel~4©M$[£^-t) 

•6 . »^ft<ttliC^ + v-f K ( I ) H & H T , Xfe<k^ 
Y©'>&< t t>. 1 7i bT&££*lT^-5±f3©£#rtTzK& 
StSStftSn^SS^, &zK«iK# : Pfl;£*£i£&* 6 Steffi 

5^<i:$:^M<!:-r^,»*Jll^fc«2[CfB«©#^^{£jiSiJ 0 
-*^LT*S£LT^S;fc;i^:2JU TIB© 
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m : 

-0-C0-(CH 2 )„-0-PEG. 
-0-C0-0-PEG, *5«fctf 
-0-C0-NH-CH 2 -(CH 2 ) n -0-PEG 
( j£ * , ntel~4©&£&:£^b> 
PEGlllftCl'J Xf- 1/ > ^ U 3 - JWESSr^T) 

8. ##r©i&an;:fflv>e>na ^ <h^#m<h1-?)> »5RJI1~7 

aits, hi $9 i ~ 7 od v»i* n*»fcE«©#»iSfli3t». 
Hffia&ffi> t^ioi, #sififif. #r4-r>7'^> 

i i. iHfrS4fflH^Ji?s5 e £*®wit?z>. 

0 ©^Tn^Hi2ftO#^^{£jiS | J. 
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13. tfLA<D&%\Ztt? £ 1 lei © & & 9 ®S4t* { > # fi 
5 0 kgibfeD, M '> ft < tfcllO^^V-f HCttLTl 

m^cJl 1-12 ©^1"n*Ml8B*flD-&Jg^(E'ii?R|. 

i 4 . TIBS; ( I ) 



O r j o o x 




b ( I ) 



R 2 tt t e r t-7$^t^y|, -f 7 7 □ # * g v 
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R 2 t e r t - 7 h S T & D ; 



17. # 12 K W $J & » O , »*3Sl4tCia«©^^<tt>l 
ffiO^^V-f H , feck IK 

1 8 . fl^Cl^ai®. If 1 5 Kf2«c < t h 1 

9 © * * V -T H , 
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19. #JBj£C*r«&fc*0* If *W 1 6 fcE«©^<K< t *> 1 
* V < H , & £tf 

2 0. T 12 S ( I ) 




( I ) 
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R 2 «&3t&i~6©7;i/*;us, i-y 
+ iH*ftS7;i/n + ->g:fe «ktf&3!iS 1 ~ 6 ©7;i/ 

RMi**gf , &*v»tt&3fSRi~6©7;u*ji/£, 
t7h<^s, 7a-r;i/S> x/-r;i/S, ^m^i~6 

©7^3**>#;P#r:;US:fc«ktf 1~3C7J^ 

;wS2<i$:WL, tt7;u*;m**H-T&oT ! bftfto 

T H T J; 5? 7 JU * ^ * ;U A* ^ -f Jl/ S «fc 0 ft 5 S¥ ^ 6 
2 1. i£ '> ft < ,t h 1 $ © & * V. "f H ( I ) £ . ft '> ft < t fc 

l «©**7>f K ( I ) 45«ktXH^Wk:«FS$n-5.fi#. ' 

jw * »4R# » ft £ # u t ft * # » © # t 8 f s 

iSHIttS, 2 0 fcl2«©#te. 

22. K$>ft<£t>ia©**7i'K (I) t £ l> T . 

R 1 # « -f V7*fJH, -f V 7*D bfJl/S. t e r t - 7^;P 
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